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ATM DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to ATM 
(Asynchronous Transfer Mode) devices, and more particu 
larly to an ATM device Which serves as an ATM NE 

(Network Element) provided in a subscriber line Which 
connects connecting an ATM sWitch and a subscriber home. 
More particularly, the present invention is concerned With an 
ATM device Which performs a PM (Performance Monitor) 
process, Which is an OAM (Operation And Maintenance) 
function in the ATM layer. 

Recently, a communication device that utiliZes the ATM 
technique has been required to ef?ciently perform the OAM 
process in the ATM layer necessary for the operation and 
maintenance of an ATM netWork in order to meet various 
services. 

In order to realiZe the ef?ciency of the OAM process in 
the ATM layer, it is required to provide an ATM device 
capable of ef?ciently performing the performance monitor 
process in the ATM layer and consuming a reduced amount 
of poWer. 

2. Description of the Related Art 
Aconventional ATM device employs a structure as shoWn 

in FIG. 1 in order to perform the performance monitor 
process Which is the OAM function in the ATM layer. 

In the performance monitor process that is the OAM 
function in the ATM layer, an activation cell is de?ned that 
includes an activate cell (hereinafter also referred to Act 
cell), an activate con?rmed cell (hereinafter also referred to 
as ActConf cell), and activate request denied cell 
(hereinafter also referred to ActDenied cell). The Act cell 
requests to start to execute the performance monitor process 
for performance test. The ActConf cell permits starting to 
execute the performance monitor process. The ActDenied 
cell denies starting to execute the performance monitor 
process. Also, a deactivation cell is de?ned Which includes 
a deactivate cell (hereinafter also referred to as Deact cell), 
a deactivate con?rmed cell (hereinafter also referred to as 
DeactConf cell), and a deactivate request denied cell 
(hereinafter also referred to as DeactDenied cell). The 
deactivate cell terminates the performance monitor process 
that is in progress. The deactivate con?rmed cell permits 
terminating the performance test Which is in progress. The 
deactivate request denied cell rejects termination of the 
performance test Which is in progress. 

The ATM device shoWn in FIG. 1 includes an ACT/DACT 
cell extractor 301, a cell information noti?cation register 
302, a CPU 303, a cell output speci?cation register 304, an 
ACT/DACT cell inserter 305. The ACT/DACT cell extrac 
tor 301 extracts the activation cell and deactivation cell on 
the ATM netWork. The cell information noti?cation register 
302 temporarily stores the information of the cells extracted 
by the cell extractor 301 in order to notify the CPU 303 of 
the information. The CPU 303 controls the start and termi 
nation of the performance monitor process on the basis of 
the information from the register 302. The cell output 
speci?cation register 304 stores the activation cell and the 
deactivation cell to be output under the control of the CPU 
303. The ACT/DACT cell inserter 305 inserts, into the ATM 
netWork, the activation cell and the deactivation cell speci 
?ed in the cell output speci?cation register 304. 

The CPU 303 is noti?ed, via the register 302, of the cell 
information concerning the activation cell and the deactiva 
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2 
tion cell extracted by the ACT/DACT cell extractor 301, 
namely, cell information concerning the activate cell, acti 
vate con?rmed cell, activate request denied cell, deactivate 
cell, deactivate con?rmed cell and deactivate request denied 
cell. 

The CPU 303 analyZes the received cell information, and 
controls the start and termination of the performance moni 
tor process and a response to a request issued from a remote 
terminal. 
More particularly, if the ACT/DACT cell extractor 301 

extracts the activate cell, the CPU 303 determines Whether 
the performance monitor process should be started in a 
channel speci?ed by the information provided in the activate 
cell. 
When it is determined that the performance monitor 

process should be started, the CPU 303 instructs the cell 
output speci?cation register 304 to output the activate con 
?rmed cell. The ACT/DACT cell inserter 305 sends the 
speci?ed activate con?rmed cell to the ATM netWork. When 
it is determined that execution of the performance monitor 
process should be rejected, the CPU 303 instructs the cell 
output speci?cation register 304 to output the activate 
request denied cell. The ACT/DACT cell inserter 305 sends 
the speci?ed activate request denied cell to the ATM net 
Work. 

If the ACT/DACT cell extractor 301 extracts the deacti 
vate cell, the CPU 303 determines Whether the performance 
monitor process Which is noW in progress should be termi 
nated in a channel speci?ed by the information in the 
deactivate cell. 
When the performance monitor process is alloWed to be 

terminated, the CPU 303 instructs the cell output speci?ca 
tion register 304 to output the deactivate con?rmed cell. The 
ACT/DACT cell inserter 305 sends the speci?ed deactivate 
con?rmed cell to the ATM netWork. When termination of the 
performance monitor process is rejected, the CPU 303 
instructs the cell output speci?cation register 304 to output 
the deactivate request denied cell. The ACT/DACT cell 
inserter 305 sends the speci?ed deactivate request denied 
cell to the ATM netWork. 
When the oWn device sends the activate cell to the ATM 

netWork, the CPU 303 determines Whether the ACT/DACT 
cell extractor 301 extracts the activate con?rmed cell or 
activate request denied cell. When the activate request 
denied cell is extracted, the CPU 303 starts the performance 
monitor process from the oWn device. When the activate 
request denied cell is extracted, the CPU 303 cannot start the 
performance monitor process from the oWn device. 
When the oWn device sends the deactivate cell to the ATM 

netWork, the CPU 303 determines Whether the ACT/DACT 
cell extractor 301 extracts the deactivate con?rmed cell or 
the deactivate request denied cell. When the deactivate 
con?rmed cell is extracted, the CPU 303 terminals the 
performance monitor process Which is in progress. When the 
deactivate request denied cell is extracted, the CPU 303 
cannot terminate the performance monitor process that is in 
progress. 
As shoWn in FIG. 2, the cell information noti?cation 

register 302 of the conventional ATM device includes a 
memory 311 from Which an interrupt request is applied to 
the CPU 303 When the memory 311 receives the cell 
information concerning the activate cell, activate con?rmed 
cell, activate request denied cell, deactivate cell, deactivate 
con?rmed cell and deactivate request denied cell. 

HoWever, in the conventional ATM device, the CPU is 
informed of all the activation cell and the deactivation cell 
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in the performance monitor process of the ATM layer. 
Hence, the CPU analyzes all the activation cell and the 
deactivation cell, and determines, for each VP/VC channel, 
Whether the performance monitor process should be started 
or terminated. Further, the CPU controls a response to each 
of all requests from other devices. 

In practice, there is no need to process all the activation 
and deactivation cells extracted by the CPU, as Will be 
described in detail later. 

SUMMARY OF THE INVENTION 

It is a general object of the present invention to provide an 
ATM device in Which the above disadvantages are elimi 
nated. 
A more speci?c object of the present invention is to 

provide an ATM device capable of processing activation and 
deactivation cells Which are really required to be processed 
by a CPU or the like. 

The above objects of the present invention are achieved 
by an ATM device comprising: an extractor Which extracts 
a cell related to a performance monitor process for an ATM 
layer; a processing unit executing the performance monitor 
process; a memory Which stores information concerning the 
performance monitor process; and a decision making unit 
Which compares the information stored in the memory With 
cell information of the cell extracted by the extractor and 
Which makes a decision as to Whether the cell extracted by 
the extractor should be supplied to the process unit. 

The ATM device may be con?gured so that: 

the memory has memory areas equal in number of chan 
nels that can be processed by the processing unit; 

and the memory areas respectively store cells extracted by 
the extractor. 

The ATM device may be con?gured so that: 
the memory has memory areas equal in number of chan 

nels that can be processed by the processing unit; 
the memory areas respectively store cells extracted by the 

extractor; 
a memory state detector Which determines Whether there 

is any idle memory area in the memory; 
and the decision making unit determines that the cell 

extracted by the extractor should not be supplied to the 
processing unit When the cell extracted by the extractor 
requests initiation of the performance monitor process 
and the memory state detector determines that there is 
no idle memory area in the memory. 

The ATM device may be con?gured so that it further 
comprise a cell sending unit Which sends a denied cell back 
to a netWork to Which the ATM device is connected When it 
is determined that the cell extracted by the extractor should 
not be sent to the processing unit. 

The ATM device may be con?gured so that: 
the memory stores information indicating channels Which 

are noW subjected to the performance monitor process; 
and 

the extracted by the extractor is not supplied to the 
processing unit When the decision making unit deter 
mines that cell information of the extracted cell coin 
cides With the information stored in the memory. 

The ATM device may be con?gured so that: the memory 
stores information indicating a channel Which is noW sub 
jected to the performance monitor process in response to a 
request issued by the ATM device and information indicat 
ing that a request to terminate the performance monitor 
process Which is initiated in response to a request issued by 
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4 
the ATM device is issued by another ATM device should be 
neglected; and the cell extracted by the extractor is not 
supplied to the processing unit When the decision making 
unit determines that cell information of the extracted cell 
coincides With the information stored in the memory. 
The ATM device may be con?gured so that: 

the memory stores information indicating a channel Which 
is noW subjected to the performance monitor process in 
response to a request issued by the ATM device and 
information indicating a channel Which is noW on 
request for the performance monitor process; 

and the cell extracted by the extractor is not supplied to 
the processing unit When the decision making unit 
determines that cell information of the extracted cell 
coincides With the information stored in the memory. 

The ATM device may be con?gured so that: 

the memory stores information indicating a channel Which 
is noW on request for initiation of the performance 
monitor process issued by the ATM device; 

and the cell extracted by the extractor is not supplied to 
the processing unit When the cell requests a con?rma 
tion of initiation of the performance monitor process or 
denies the request for initiation of the performance 
monitor process and the decision making unit deter 
mines that cell information of the extracted cell does 
not coincide With the information stored in the memory. 

The ATM device may be con?gured so that: 

the memory stores information indicating a channel Which 
is noW on request for termination of the performance 
monitor process issued by the ATM device; 

and the cell extracted by the extractor is not supplied to 
the processing unit When the cell requests a con?rma 
tion of termination of the performance monitor process 
or denies the request for termination of the performance 
monitor process and the decision making unit deter 
mines that cell information of the extracted cell does 
not coincide With the information stored in the memory. 

The ATM device may be con?gured so that: 
the memory stores information indicating a block siZe that 

can be processed by the processing unit; 
and the cell extracted by the extractor is not supplied to 

the processing unit When the decision making unit 
determines that the cell has a block siZe Which is 
inconsistent With the block siZe stored in the memory. 

The ATM device may be con?gured that it may further 
comprise another memory Which temporarily stores the cell 
extracted by the extractor and Which is determined that the 
cell should be supplied to the processing unit, the processing 
unit periodically accessing said another memory and deter 
mines Whether there is any cell to be processed. 
The ATM device may be con?gured so that a part of an 

address of said another memory is common to an address of 
said memory Which stores the information concerning the 
performance monitor process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention Will become more apparent from the folloWing 
detailed description When read in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a block diagram of a conventional ATM device; 
FIG. 2 is a block diagram of a structure Which noti?es a 

CPU of cell information of an extracted cell; 
FIG. 3 is a block diagram of the principle of an ATM 

device according to the present invention; 
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FIG. 4 is a block diagram of an ATM device according to 
a ?rst embodiment of the present invention; 

FIG. 5 is a block diagram of an ATM device according to 
a second embodiment of the present invention; 

FIG. 6 is a block diagram of an ATM device according to 
a third embodiment of the present invention; 

FIG. 7 is a block diagram of an ATM device according to 
a fourth embodiment of the present invention; 

FIG. 8 is a block diagram of an ATM device according to 
a ?fth embodiment of the present invention; 

FIG. 9 is a block diagram of an ATM device according to 
a sixth embodiment of the present invention; 

FIG. 10 is a block diagram of a structure Which noti?es a 
CPU of cell information of an extracted cell; 

FIG. 11 is a block diagram of a hardWare structure 
applicable to the embodiments of the present invention; 

FIG. 12 is a block diagram of an ATM device according 
to a seventh embodiment of the present invention; 

FIG. 13 is a diagram shoWing a format of an activation 
cell and a deactivation cell; 

FIG. 14 is a diagram shoWing a header of the cell; 
FIG. 15 is a diagram shoWing a message ID; 
FIG. 16 is a diagram shoWing the detail of a direction of 

action; and 
FIG. 17 is a diagram shoWing a block siZe of cell. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 3 is a block diagram of the principle of the present 
invention. 

AnATM device shoWn in FIG. 3 includes an ACT/DACT 
cell extractor 1, a performance monitor internal state man 
agement unit 2, an address counter 3, an ACT/DACT cell 
information noti?cation register 4, and a CPU 5. The struc 
ture shoWn in FIG. 3 controls the start and termination of the 
performance monitor process Which is the OAM function in 
the ATM layer, and a response to a request issued from 
another device. 

The ACT/DACT cell extractor 1 extracts the activation 
cell and the deactivation cell. The performance monitor 
internal state management unit 2 includes a performance 
monitor internal state information memory 6, a comparator 
7, and a latch circuit 8. The performance monitor internal 
state management unit 2 identi?es only valid cells from 
among the activation cells and deactivation cells extracted 
by the extractor 1 on the basis of given information stored 
in the performance monitor internal state information 
memory 6. In other Words, invalid cells Which are not 
identi?ed have defective factors such as erroneous inserting, 
loss of cell and erroneous ordering. Hence, only valid cells 
are applied to the CPU 5 via the register 4. 

The comparator 7 compares the extracted activation or 
deactivation cell With the information stored in the memory 
6, and determines Whether the extracted cell is a valid cell 
to be supplied to the CPU 5. When it is determined that the 
extracted cell is a valid cell, the latch circuit 8 latches the 
address of the memory 6 obtained at that time. The contents 
of the memory 6 can periodically be reWritten under control 
of the CPU 5 or a microcomputer (not shoWn in FIG. 3). 

The address counter 3 generates an address applied to the 
memory 6 When the activation or deactivation cell is 
extracted by the extractor 1. The ACT/DACT cell informa 
tion noti?cation register 4 temporarily stores, at the address 
latched in the latch circuit 8, the activation or deactivation 
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6 
cell Which is determined as being a valid cell. The latched 
cell is then read from the register 4 and is supplied to the 
CPU 5. 

The CPU 5 controls the start and termination of the 
performance monitor process and a response to a request 
from another device on the basis of the valid activation or 
deactivation cell supplied via the register 4. 
The activation and deactivation cells have a format as 

shoWn in FIG. 13. Each of the activation and deactivation 
cells consists of 54 bytes, and includes a header (1) and a 
payload The payload (2) includes speci?c information 
?eld 
As shoWn in FIG. 14, the header (1) includes GFC 

(Generic FloW Control), VPI (Virtual Path Identi?er), VCI 
(Virtual Channel Identi?er), PTI (Payload Type Identi?er), 
CLP (Cell Loss Priority), HEC (Header Error Control), and 
an OAM type and Fnc type. When the OAM type and Fnc 
Type are respectively 1000 and 0000, the extracted cell is the 
activation cell or the deactivation cell. 

The payload (2) includes, as information indicative of the 
activation and deactivation cells, a message ID, a direction 
of action (D-o-A), a correction tag, and information con 
cerning the block siZe. The above information is de?ned 
every performance monitor subject section (VP segment, VP 
End to End, VC Segment, VC End to End). The message ID 
indicates to Which one of the activate cell, activate con 
?rmed cell, activate denied cell, deactivate cell, deactivate 
con?rmed cell and deactivate denied cell the received cell 
corresponds (see FIG. 15). The direction-of-action informa 
tion indicates the direction of the performance monitor 
process (see FIG. 16). The correction tag information indi 
cates the number of times that the performance monitor 
process is retried. The block siZe indicates the number of 
user cells to be sent betWeen performance monitor cells 
When the performance monitor process is executed (see FIG. 
17). 

FIG. 15 shoWs the detail of the message ID. As shoWn in 
FIG. 15, the message ID is set to 000001 When the received 
cell is the activate cell. The message ID is set to 000010 
When the received cell is the activate con?rmed cell. The 
message ID is set to 000011 When the received cell is the 
activate request denied cell. The message ID is set to 000101 
When the received cell is the deactivate cell. The message ID 
is set to 000110 When the received cell is the deactivate 
con?rmed cell. The message ID is set to 000111 When the 
received cell is the deactivate request denied cell. 
As shoWn in FIG. 16, the direction-of-action information 

is set to 01 When the performance monitor process is 
oriented from another ATM device to the oWn ATM device 
(indicated as B to A in FIG. 16). The direction-of-action 
information is set to 10 When the performance monitor 
process is oriented from the oWn ATM device to another 
ATM device. The direction-of action information is set to 11 
When the performance monitor process can be executed in 
tWo directions. 

As shoWn in FIG. 17, the block siZe is set to 0001 When 
the number of user cells sent betWeen the performance 
monitor cells When the performance monitor process is 
executed is equal to 1024. The block siZe is set to 0010 When 
the number of user cells sent betWeen the performance 
monitor cells When the performance monitor process is 
executed is equal to 512. The block siZe is set to 0100 When 
the number of user cells sent betWeen the performance 
monitor cells When the performance monitor process is 
executed is equal to 256. The block siZe is set to 1000 When 
the number of user cells sent betWeen the performance 
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monitor cells When the performance monitor process is 
executed is equal to 128. 
When the activation cell or the deactivation cell is 

extracted, the ACT/DACT cell extractor 1 generates a trig 
ger signal Trig (FIG. 3) to the address counter 3. 

In response to the trigger signal, the address counter 3 
generates the address of the performance monitor internal 
state information memory 6. Then, the given information to 
be compared With the extracted activation or deactivation 
cell is read from the performance monitor internal state 
information memory 6. The given information includes, for 
example, the VPI and VCI of the channel subjected to the 
performance monitor process, the performance monitor sub 
ject section, and code information indicative of the state of 
the performance monitor process. The code information 
indicates the folloWing: non-entry cell; the activate cell is 
being requested; the performance monitor process is being 
processed; the deactivate cell is being requested; the activate 
cell time out; and the deactivate cell time out. 
As described above, the ATM device shoWn in FIG. 3 

operates so that the CPU 5 analyZes only the valid activation 
and deactivation cells. Then, the CPU 5 starts and terminates 
the performance monitor process for each VP/V C channel, 
and control a response to a request from another ATM 
device. Hence, the CPU 5 is not required to process a larger 
number of VP/VC channels than the number of channels 
exceeding the alloWed number of channels Which can de? 
nitely be processed by the CPU 5. The CPU 5 does not 
process the invalid cells having defective factors. Thus, the 
CPU 5 processes a reduced amount of data and has a reduced 
load. Hence, the CPU 5 operates ef?ciently. 
A description Will noW be given of various embodiments 

of the present invention that are con?gured in accordance 
With the principle described With reference to FIG. 3. 

FIG. 4 is a block diagram of an ATM device according to 
a ?rst embodiment of the present invention. The ATM device 
shoWn in FIG. 4 includes an activate cell extractor 11, a 
performance monitor internal state management unit 12, an 
address counter 13, an ACT/DACT cell information noti? 
cation register 14, a CPU 15 and an activate request denied 
cell sending unit 16. 

The activate cell extractor 11 extracts the activate cell on 
the ATM netWork. The performance monitor internal state 
management unit 12 includes a performance monitor inter 
nal state information memory 17, a memory state detector 
18, a comparator 19, an OR gate 20 and a latch circuit 21. 
The comparator 19 compares the cell extracted by the 
extractor 11 With given information stored in the memory 17 
in order to determine Whether the extracted cell is valid. The 
memory state detector 18 monitors the state of the memory 
17 and determines Whether an idle area is available in the 
memory 17. The OR gate 20 noti?es the activate request 
denied cell sending unit 16 that the memory 17 is full of data 
or the extracted cell is invalid. When the detector 18 
determines that an idle area is available in the memory 17, 
the latch circuit 21 latches the address of the memory 17 
applied thereto at that time. The address counter 13 receives 
the trigger signal Trig and then generates the address of the 
memory 17 When the activate cell extractor 11 extracts the 
activate cell. 

The ACT/DACT cell information noti?cation register 14 
temporarily stores the activate cell Which is determined as 
being valid With the address supplied from the address 
counter 13 via the latch circuit 21. The CPU 15 controls the 
performance monitor process in response to the activate cell 
read from the register 14. 
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The memory 17 has memory areas for storing the internal 

state information of the performance monitor equal in num 
ber to the channels for the performance monitor that can be 
processed by the CPU 5. If there is no idle area in the 
memory 17, the cell information of the extracted activate 
cell is not supplied to the CPU 5. Hence, it is possible to 
prevent the CPU 5 from executing the performance monitor 
process over a larger number of channels than the tolerable 
number of channels that can de?nitely be processed by the 
CPU 5. In this case, the ATM device is required to notify the 
ATM netWork that the activate cell is rejected. Hence, the 
memory state detector 18 sends the corresponding signal to 
the activate request denied cell sending unit 16 via the OR 
gate 20 in order to send the activate request denied cell to the 
netWork. 

Even if it is determined that an idle area is available in the 
memory 17, if the cell information of the extracted activate 
cell coincides With any of the internal state information of 
the performance monitor process stored in the memory 17, 
it is recogniZed that the performance monitor process for the 
channel Which is requested by the extracted activate cell is 
already initiated. In this case, in order to reject the extracted 
activate cell, the output signal of the comparator 19 is sent 
to the activate request denied cell sending unit 16 via the OR 
gate 20. 
The activate request denied cell sending unit 16 sends the 

activate request denied cell to the ATM netWork in order to 
reject initiation of the performance monitor process When 
there is no idle area in the memory 17 or When the perfor 
mance monitor process for the requested channel is already 
initiated. The activate request denied cell sending unit 16 
includes an activate request denied cell generator 22, a 
buffer 23 and an activate request denied cell inserter 24. The 
activate request denied cell generator 22 generates the 
activate request denied cell using the extracted activate cell 
from the extractor 11. The activate request denied cell thus 
generated is temporarily stored in the buffer 23, and is 
inserted, via the activate request denied cell inserter 24, into 
data transferred over the line connected to the ATM netWork. 
More particularly, the activate request denied cell is inserted 
in an idle section equal to one cell in the cell stream 
transferred over the line. 

The ATM device shoWn in FIG. 4 is advantageous to the 
prior art shoWn in FIG. 1 as folloWs. In the prior art, the CPU 
303 shoWn in FIG. 1 is informed of all the activate cells and 
analyZes the activate cells. Hence, the CPU 303 is required 
to process a larger number of VP/VC channels than the 
tolerable number of channels for the performance monitor 
process that can be processed by the CPU 303. Hence, the 
CPU 303 has a very heavy load. For example, the CPU 303 
is informed of invalid cells Which have defective factors. 
Also, the CPU 303 is required to receive and process an 
activate cell Which requests the performance monitor pro 
cess for a channel for Which the performance monitor 
process is already initiated. 

In contrast, the structure shoWn in FIG. 4 employs the 
memory 17 Which has storage areas equal in number to 
channels Which are subjected to the performance monitor 
process. Hence, the CPU 15 does not process a larger 
number of VP/V C channels than the number of channels 
provided in the memory 17. Further, the extracted activate 
cell related to the channel Which is already subjected to the 
performance monitor process is rejected. Hence, the CPU 15 
has a reduced load and thus operates ef?ciently. 

FIG. 5 is a block diagram of an ATM device according to 
a second embodiment of the present invention. The ATM 










